Cygnus A is a narrow-line radio galaxy whose nucleus has a very strong featureless continuum in the optical region. Previous spectra of the nucleus showed no signs of the underlying-galaxy-absorption-line spectrum, although published spectra clearly show this spectrum is present off the nucleus. More recently, special high-dispersion, long-exposure spectral scans have been obtained in an attempt to detect in the nucleus the Mgl b λ5175 absorption feature, the best signal of a galaxy in this situation. Although difficult to see because it is between fairly strong [Ν ι] λ5199 and weak [FeVll] λ5159 emission lines, the Mgl feature is definitely present in the nucleus of Cyg A. Its equivalent width is approximately 2.3 Â, If the underlying galaxy has an absorption-line spectrum similar to a giant elliptical, this corresponds to about 0.4 of the optical continuum near λ5175 coming from the galaxy, and 0.6 from the featureless continuum of the active nucleus. Late-type spirals have weaker Mgl b absorption, but other features such as Fell λ5269 then have a comparable strength; these features are not visible in Cyg A nucleus scans. In an appendix, measurements are given of a few additional emission-line strengths in the near infrared spectrum of Cyg A.
I. Introduction
Cygnus A = 3C 405 is one of the brightest galaxies in the sky in the radio-frequency spectral region. The optical object is usually classified as a cD galaxy with a double nucleus (Matthews, Morgan, and Schmidt 1964) , although Baade and Minkowski (1954) considered it a case of two galaxies in collision. Its image is very similar to that of the lower-luminosity radio galaxy Centaurus A = NGC 5128, taken with a short focal-length telescope, to give approximately the same linear scales for both objects. The main difference is that Cyg A has a much brighter nucleus. Although van den Bergh (1976) has stated that this resemblance is only "superficial", and it is certainly true that Cyg A has much stronger emission lines and higher radio luminosity than Cen A, yet the morphological resemblance is quite striking, as Figure 1 shows. On this basis, Osterbrock and Miller (1975) suggest that Cyg A has a strongly absorbing dust lane like Cen A.
The optical spectrum of Cyg A was first observed and discussed by Baade and Minkowski (1954) , who found that it is dominated by strong emission lines characterizing a highly ionized gas. This line spectrum was measured spectrophotometrically and studied in detail by Osterbrock and Miller (1975) , who concluded that the gas is photoionized by the extension into the ultraviolet spectral region of the "featureless continuum" (with an approximate power-law form) observed in the optical region. Later spectra of many other radio galaxies showed *Lick Observatory Bulletin, No. 939. tDedicated to Professor Michael J. Seaton, my friend and fellow scientific worker for twenty-five years, on the occasion of his sixtieth birthday.
that the emission-line spectrum of Cyg A is typical of the "narrow-line radio galaxies" or NLRG (Costero and Osterbrock 1977; Koski 1978; Cohen and Osterbrock 1981) .
However, the optical spectrum of Cyg A is unique in one respect. Our early scans, taken with a slit measuring 2^7 χ 4^0 centered on the nucleus, do not show any of the absorption features characteristic of the integratedstellar spectrum of a normal galaxy, such as Ca π Η and K, Mg ib, or Na i D. This fact was mentioned by Osterbrock and Miller (1975) . All the other NLRG show these lines easily on similar scans, as described in the three references quoted above.
More quantitatively, the spectrum of an active galactic nucleus can be decomposed, at least in an appropriate way, into three components: an emission-line spectrum, a "featureless continuum" with a power-law form, and a "normal-galaxy" spectrum (Yee and Oke 1978) . One problem with such a decomposition is that not all "normal" galaxies have the same spectrum, and it is not clear to which galaxy the integrated-stellar spectrum of an active galactic nucleus is most nearly similar. This problem can only be solved by trial and error. At Lick Observatory we have carried out such analyses for many NLRG and Seyfert 2 galaxies, by methods involving measuring equivalent widths of absorption features, by approximate visual matching, and most recently by a least-squares fitting program written by B. F. Hatfield and further developed by Shuder (1981) . Results, expressed in terms of/ FC , the fraction of the observed galaxy continuous spectrum near Ηβ that is featureless continuum, are listed in Table I . The remaining fraction of the galaxy continuum near Hß, f G = Iis the contri- bution of the normal-galaxy, integrated stellar absorption-line spectrum. The results are taken from the papers mentioned above, or from unpublished measurements made at Lick Observatory in connection with those papers. The probable errors in f FC are, in most cases, estimated as ± 0.1 from their internal consistency and from experiments with a very limited sample of normal-galaxy spectra. For all these NLRG nuclei, it can be seen that / FC is relatively small, in marked contrast to broad-line radio galaxies (BLRG), in which typically / FC » 1, as has been noted many times previously (Osterbrock, Koski, and Phillips 1976; . Thus there is a strong correlation between the presence of the "broad-line gas" (with internal velocities up to 0.05 c) and the relative strength of the featureless continuum. The same correlation extends to the radio-quiet Seyfert galaxies. The narrow-line objects are not as "active", either in internal kinetic energy per unit mass or in continuum radiation. This correlation must be significant physically. Perhaps it indicates that the narrow-line objects are not as close to the critical Eddington luminosity, and that high-velocity gas is not ejected from their accretion disks, or is not generated by some instability within them (Rees 1977) .
In comparison with the other NLRG, it can be seen that the nucleus of Cyg A is quite unusual in having, according to Osterbrock and Miller (1975) / FC « 1. That conclusion was based on early scans analyzed individually. More recently, all the high-quality spectral scans of the nucleus of Cyg A taken here at our "normal" dispersion (^ 10 A resolution) were added and searched carefully for Ca π Η and K, Mg ι b, and Na i D absorption features. None of these features could be seen with certainty on the resulting summed scan, reproduced in Figure 2 . However, the nucleus of Cyg A is an object with a faint continuous spectrum, and all these absorption features are close to strong emission lines in its spectrum. Better data, designed to settle this question, therefore seemed highly desirable.
There is no question but that Cyg A has a normal-galaxy absorption-line spectrum away from the nucleus. It was detected by Yee and Oke (1978) , who observed with a circular entrance aperture 9'' in diameter, centered on the nucleus, and also with a circular aperture 5" in diameter centered 8" north of the nucleus. Spinrad and Stauffer (1982) also observed the off-nucleus spectrum, using a circular entrance aperture 3" in diameter centered 5" north of the nucleus. In both papers the off-nucleus spectrum was found to be that of a normal large Ε or cD galaxy, reddened by interstellar dust within our Galaxy. In their spectrum observed through the large aperture centered on the nucleus, Yee and Oke (1978) saw the same absorption-line galaxy spectrum, weakly diluted by the power-law or featureless-continuum component of the nucleus. Since this spectrum was taken with an entrance aperture having an angular area over seven times as large as that used for the Lick measurements, it is not directly comparable to the spectra of the nuclei of the other radio galaxies described above and summarized in Table I . Therefore scans of the nucleus of Cyg A were obtained with the same entrance aperture that had been used for these spectra.
II. Observational Data
Probably the best absorption feature to seek as an indicator of the presence of an integrated stellar spectrum is Mg ι b λ5175. In contrast to Ca π Η and K, and Na ι D, it arises from an excited atomic level and therefore cannot occur as an interstellar absorption line. It is close to the short wavelength side of the [Ν ι] λ5199 emission line, which is relatively strong in Cyg A. For this reason high-resolution scans are the best means to detect the feature if it is weakly present.
On the basis of these ideas, three high-resolution spectral scans with a higher-dispersion grating, giving ^ 5 Â resolution were taken of the nucleus of Cyg A on three different nights in July and August 1981, with the imagetube image-dissector scanner on the 120-inch (3-m) Shane reflector. They were taken with a slit with dimensions 2^7 χ 4^0 projected on the sky, and covered somewhat different wavelength regions, but all of them include the wavelength interval λλ5000-6100. The individual exposure times of the scans were 96, 128, and 128 minutes. They were reduced by standard methods described in the papers referenced above. The sum of these three scans, corrected for redshift so that the wavelengths are given in the rest system of Cyg A, is plotted in Figure 3 . On all three of the high-resolution scans, a weak Mg lb absorption feature could be detected just short of [Ν i] λ5199. It can be clearly seen in the summed scan of Figure 2 , between λ5199 and the much weaker [Fe vm] λ5159 emission line, which is probably but not certainly present. The Mg ι λ5Ι71 absorption feature is unfortunately redshifted into coincidence with the Hg ι λ5461 emission line of the night sky, resulting from light pollution from San Jose. Our sky subtraction process has very nearly cancelled the Hg ι sky line, but not quite completely, so it appears as a very narrow up-and-down feature, essentially the derivative of a delta function, due to imperfect alignment of the galaxy plus sky spectrum with the sky spectrum. The broad depression chiefly due to Mg H, which appears as a relative flat continuum between λ5007 and λ5175, with a significant increase in the slope of the continuum just longward of Mg ι b, as described by Miller (1981) , can also be seen in the summed spectrum of Cyg A.
On the same nights, spectra were taken with the same instrumental setup of the nuclei of the three normal elliptical galaxies, NGC 6964, NGC 7619, and NGC 7626, with exposure times of 80, 32, and 32 minutes, respectively. The spectrum of one of these, NGC 7626, also corrected for redshift to the rest system of that galaxy, is plotted at the bottom of Figure 3 , and shows the Mg ι λ5175 absorption feature in a normal galaxy.
III. Numerical Results
The equivalent width of the Mg ι λ5175 absorption feature was measured in the three individual scans of the nucleus of Cyg A. The resulting average value, W 0 (in the rest system of the object), is 2.4 A ± 0.3 A. It was also measured in the single scan, plotted in Figure 2 , formed by summing the three individual spectra. Here the result was W 0 = 2.3 A, which was adopted as the overall average value. The equivalent widths of the same feature were measured in the three elliptical-galaxy scans, with the results listed in Table II . The mean value, Wq = 5.9 A, was adopted as the representative equivalent width for Mg ι λ5175 measured in normal ellipticalgalaxy spectra with this instrumental setup. Late-type spiral galaxies have weaker Mg i b absorption, but other features such as Fe π λ5269 then have comparable strength; these features are not visible in the Cyg A scans.
From the ratio of the above two equivalent widths, assuming the Cyg A continuous spectrum is the combination of a featureless continuum with a normal elliptical-galaxy spectrum, the derived values of the two fractional components are f G = 0.4, and f FC = 1 -/ G = 0.6. In the middle of Figure 3 Figure 3 because of the interstellar reddening correction, which was not applied to the plot of the spectrum of Cyg A. Note that the difference between the color excess derived for the path through our Galaxy to Cyg A, E b _ v = 0.48, and the color excess derived from the Cyg A emission lines, E B _ V = 0.69 (Osterbrock and Miller 1975) , is evidence for the presence of strong extinction by dust within the active galaxy. Detection of a normal-galaxy component in the nucleus of Cyg A makes it less anomalous than our previous lower signal-to-noise ratio spectra had indicated. Nevertheless, Cyg A is still the most extreme NLRG in relative strength of its continuum spectrum, and is therefore also the most closely related (in this property) to the BLRG.
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